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Efficacy of Local AnestheticWith Dexamethasone
on the Quality of Recovery Following Total Extraperitoneal
Bilateral Inguinal Hernia Repair
A Randomized Clinical Trial
Bryan Sakamoto, MD, PhD; Gene Harker, MD, PhD; Andrew C. Eppstein, MD; Kenneth Gwirtz, MD
IMPORTANCE Quality of recovery (directly associated with patient satisfaction) is an
important clinical outcomemeasurement and a surrogate of anesthetic/surgical care quality.
OBJECTIVES To compare the efficacy of a transversus abdominis plane (TAP) block with
dexamethasone sodium phosphate and preperitoneal instillation of local anesthetic (PILA)
with dexamethasone vs control on postoperative quality of recovery following a bilateral total
extraperitoneal inguinal hernia repair (TEP-IHR) (>24 hours). Secondary objectives included
efficacy of this technique on postoperative opioid use, nausea and vomiting, and pain scores.
DESIGN, SETTING, AND PARTICIPANTS Conducted fromNovember 2013 to August 2015, this
randomized, prospective, single-blinded study compared 2 groups (a TAP block and PILA)
with a standard anesthetic technique with no regional technique (control) following bilateral
TEP-IHR. This study at the Veterans Affairs Medical Center (Indianapolis, Indiana) included
patients ages 18 to 80 years with an American Society of Anesthesiologists physical status of 1
to 3 scheduled for an outpatient bilateral TEP-IHR. Nurses assigning pain scores and
administrating opioids for pain and staff anesthesiologists administering the Quality of
Recovery–40 (QoR-40) questionnaire were blinded.
INTERVENTIONS Patients randomized to receive a TAP block with local anesthetics and
dexamethasone, PILA with dexamethasone, or no regional technique (3 groups).
MAIN OUTCOMES ANDMEASURES Patient’s response to the QoR-40 questionnaire following a
TEP-IHR surgery.
RESULTS Themean (SD) ages in theTAPblock (n = 19), PILA (n = 24), and control (n = 23) groups
were58.2 (9.4)years,62.5 (8.1) years, and62.9 (7.8)years, respectively.TheglobalQoR-40scores
on postoperative day 1 for the TAPblock group (median [interquartile range (IQR)], 178 [173-188])
werecomparablewiththecontrolgroup(median[IQR],174[150-181]),whilethePILAgrouphadbetter
globalQoR-40scores(median[IQR],184[175.5-190.75])(P = .002).TheeffectsoftheTAPblockand
PILAonpaininthepostoperativecareunit(PACU)(median[IQR],1[0-5]and3.5[0-6.8],respectively),
pain after discharge (median [IQR], 3 [2-5] and3 [1-5.5], respectively), opiate use after discharge
(median[IQR],6.7[5-10]and6.7[3.3-10], respectively),and incidenceofnauseaandvomiting inthe
PACU (4of 19 [21.1%] and6of 24 [25%], respectively)werenot significantly different fromthe
controlgroup(median[IQR],4[3-6]forpainscoresinthePACU;4[3-7]forpainscoresafterdischarge;
6.7[3.3-10]foropioiduseafterdischarge;and6of23[26.1%]for incidenceofnausea/vomiting inthe
PACU).While therewas a significant reductionof opioiduse in thePACU in theTAPblockgroup
(median[IQR],0[0-1.3])whencomparedwiththecontrolgroup(median[IQR],4[1.3-6.7])(P = .001),
thiswasnot seen in thePILAgroup (median [IQR], 2 [0-6.4]).
CONCLUSIONS AND RELEVANCE This study demonstrates a better quality of recovery in
patients’ receiving PILA with dexamethasone compared with control for a TEP-IHR surgery.
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T otal extraperitoneal inguinal hernia repair (TEP-IHR) isa surgical procedure typically performed on an outpa-tient basis. It is a relatively recent technique that has
been reported to have a number of advantages over openher-
nia repair including less pain, fewerwoundcomplications, ex-
cellent recovery, andahighdegreeofpatient satisfaction.1Nev-
ertheless, this surgical technique still can result in significant
patientdiscomfort in the immediatepostoperativeperiod. Lo-
cal anesthetics have been reported to improve postoperative
analgesia and patient satisfactionwhenused in amultimodal
approach.2-4 Although there have been numerous reports on
the use of preperitoneal instillation of local anesthetic (PILA)
following TEP-IHR, the results are contradictory.5-10 Further,
a few published studies have reported the analgesic benefits
of transversus abdominis plane (TAP) blocks following
TEP-IHR,11,12 but these benefits appear to be limited.
Evidence fromhumanstudies indicates that addingdexa-
methasone sodiumphosphate increases the duration of a va-
rietyof regional anesthetic techniques.13-17While increased in-
fection ratesorpoorwoundhealing fromasingleperioperative
dose of steroids have been hypothesized, published studies
have not supported this hypothesis.18-20 To date, the addi-
tion of dexamethasone to TAP blocks or PILA for postopera-
tive pain control and quality of recovery following a bilateral
TEP-IHR have not been reported.
At the time this study was initiated, 3 techniques for
quality of recovery and postoperative analgesia were being
used for laparoscopic TEP-IHR surgery at our institution: (1)
bilateral TAP blocks with local anesthetics and dexametha-
sone, (2) PILA with dexamethasone, and (3) a standard gen-
eral technique with no regional technique. In this quality-
control study, the aim was to verify the observation that
both bilateral TAP blocks and PILA with the addition
of dexamethasone are superior techniques in terms of
improved quality of recovery and postoperative pain control
when compared with a standard anesthetic technique with
no regional technique. To test this hypothesis, the addition
of dexamethasone to an ultrasonography-guided bilateral
TAP block and PILA was compared with a standard anes-
thetic technique (control) following a bilateral TEP-IHR in
this randomized prospective single-blinded study.
The primary objective of this study was to assess the ef-
ficacy of the addition of dexamethasone to the bilateral TAP
blockandPILA toa standardanesthetic techniqueon thepost-
operative quality of recovery using the Quality of Recov-
ery–40 (QoR-40) questionnaire for patients on postoperative
day 1 following abilateral TEP-IHR (>24hours). Secondaryob-
jectiveswere tocompare theefficacyof this techniqueonpost-
operative opioid use, nausea and vomiting, and pain scores.
Methods
The study was approved by the Indiana University institu-
tional review board (Indianapolis, Indiana) and the Veterans
Affairs Medical Center institutional review board (India-
napolis, Indiana); written informed consent was obtained
from all patients. This study involved a single institution and
1 staff surgeon who performed all operations with the assis-
tance of a surgical resident. Anesthetic management was
performed by 3 staff anesthesiologists and anesthesiology
residents or nurse anesthetists under their supervision. All
TAP blocks were performed by the staff anesthesiologists
(B.S., G.H., and K.G.) who have extensive experience (>7
years) and expertise in the placement of this block. Patients
were eligible for participation if they were 18 to 80 years of
age, had an American Society of Anesthesiologists (ASA)
physical status of 1 to 3, and were scheduled for an outpa-
tient bilateral TEP-IHR. Patients were excluded if they
refused to participate, were unable to give consent, had drug
allergies to any medications used in this study, were preg-
nant, or had a bleeding diathesis. Patients who had their sur-
gery converted to an open procedure were removed from the
study. Any patient whose anatomy or surgical procedure, in
the opinion of the investigator, might preclude the potential
successful performance of a TAP block was also removed.
Patients were recruited on the day of surgery. Patients were
randomized to receive either a standard anesthetic tech-
nique with an ultrasonography-guided bilateral TAP block
with local anesthetics and dexamethasone, a standard anes-
thetic technique with PILA and dexamethasone, or a stan-
dard anesthetic technique (no regional technique). Group
allocation was computer generated and the individual allo-
cations were placed in sealed envelopes prior to the start of
the study. Details of the study are shown in the Figure. The
full trial protocol can be found in the Supplement.
In the operating room, standard ASA anesthetic moni-
tors were placed. All patients received a standardized gen-
eral anesthetic consisting of premedication with 1 to 2 mg of
intravenous (IV) midazolam and induction with 1 to 2 μg/kg
of IV fentanyl and 1 to 2 mg/kg of IV propofol. One to 2
mg/kg of IV succinylcholine was be used to facilitate tra-
cheal intubation. The patient’s lungs were ventilated with a
50:50 mixture of oxygen to nitrous oxide or 100% oxygen.
Sevoflurane was added for maintenance. To assure suitable
operating conditions, neuromuscular blockade was main-
tained using cisatracurium besylate or IV rocuronium bro-
mide. The patients were given fentanyl citrate in 25- to
50-μg increments (IV bolus) during the case if the anesthesi-
ologist deemed this to be necessary. After the completion of
Key Points
Question Does a transversus abdominis plane (TAP) block with
dexamethasone or preperitoneal instillation of local anesthetic
(PILA) with dexamethasone improve the postoperative quality of
recovery following a bilateral total extraperitoneal inguinal hernia
repair (TEP-IHR) when compared with control using the Quality of
Recovery–40 (QoR-40) questionnaire on postoperative day 1?
Findings In this randomized clinical trial, the global QoR-40
scores for postoperative day 1 for the TAP block group were
comparable with the control group, while the PILA group had
better global QoR-40 scores compared with the control group.
Meaning Patients receiving PILA with dexamethasone have a
better quality of recovery compared with control for a bilateral
TEP-IHR.
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the surgical procedure and prior to emergence from anes-
thesia, either an ultrasonography-guided bilateral TAP block
with local anesthetic and dexamethasone, PILA with dexa-
methasone (after the completion of the surgical mesh place-
ment), or no regional technique was performed depending
on the patient’s group assignment.
TAP Group
After completion of the procedure and skin closure, using an
aseptic technique, a bilateral TAPblockwas performedunder
ultrasound guidance.21 Fifteen milliliters of 0.5% bupiva-
caine (diluted to a total volume of 30mLwith normal saline)
and 4 mg of preservative-free dexamethasone were injected
into each side of the abdomenwall (total of 30mLof0.5%bu-
pivacaine, 30mLof saline, and8mgofpreservative-freedexa-
methasone).
PILA Group
Prior to closure of the surgical site, preperitoneal instillation
of 15 mL of 0.5% bupivacaine and 4 mg of preservative-free
dexamethasone (total of 30mLof0.5%bupivacaine and8mg
of preservative-free dexamethasone) was placed by the sur-
geonunderdirect visualization into 2 areas (left and right “tri-
angle of pain”).
Neostigmine methylsulfate (0.05-mg/kg IV) and glyco-
pyrrolate (0.001-mg/kg IV)were used at the conclusion of the
surgery to reverse the neuromuscular blockade. Ondanse-
tron, 4-mg IV, was administered for antiemetic prophylaxis
prior to emergence from anesthesia.
All surgical procedures were conducted by the same
surgeon using a standard technique for bilateral TEP ingui-
nal herniorrhaphy. Initial dissection of the retroinguinal
space was accomplished with a preperitoneal distension
balloon (Spacemaker Dissection Balloon; Medtronic/
Covidien). A 12-mm Hasson and 2 5-mm low-profile trocars
were placed in the midline. Blunt dissection was used to
clear the Hesselbach triangle and the ligament of Cooper to
reduce any direct or femoral hernias that were present. The
lateral preperitoneal space was entered and the peritoneum
peeled down laterally to expose the “triangle of pain” (con-
taining the ilioinguinal, lateral femoral cutaneous, and geni-
tofemoral nerves). The cord structures were skeletonized
and any indirect hernia sac or cord lipoma was reduced into
the preperitoneal space. A nonwoven polypropylene mesh
(Surgimesh WN; Aspide/BG Medical) was deployed and
anchored to the Cooper ligament with 5-mm absorbable
tacks (AbsorbaTack; Medtronic/Covidien). The cord struc-
tures were positioned through a slit in the mesh, which was
closed with an absorbable tack superolateral to the internal
ring and iliopubic tract. Any visible rents in the peritoneum
were closed with absorbable endoloops to prevent mesh
exposure to the bowel or leakage of preperitoneal anesthetic
(if applicable). After desufflation of the preperitoneal space,
fascial closure, and, if indicated, standard repair of an
umbilical hernia, the incisions were injected with a total of
10 mL of 0.25% plain bupivacaine hydrochloride and closed
with absorbable suture and topical skin adhesive.
On arrival in the postanesthesia care unit (PACU),
patients were asked to rate their pain at rest using a 0 to 10
numeric rating scale. Nurses in the PACU were blinded to
the patients’ group assignment. After the initial rating, pain
ratings were repeated at regular intervals during the remain-
der of the PACU stay. If required, postoperative pain was
treated with hydromorphone hydrochloride, 0.2- to 0.4-mg
Figure. CONSORT Flow Study Diagram
80 Patients assessed for eligibility
5 Excluded
5 Declined to participate
75 Randomized
25 Randomized to TAP block with local
anesthetic and dexamethasone
22 Received allocated intervention
3 Did not receive allocated
intervention
1 Converted to open procedure
2 Unable to place TAP block
19 Analyzed
2 Excluded from analysis
1 Medical record incomplete
1 Patient did not take daily
long-term pain medication
during the study period
1 Lost to follow-up
0 Discontinued intervention
25 Randomized to preperitoneal
instillation of local anesthetic
with dexamethasone
24 Received allocated intervention
1 Did not receive allocated
intervention
Case cancelled secondary to
hemodynamic instability
24 Analyzed
0 Excluded from analysis
0 Lost to follow-up
0 Discontinued intervention
25 Randomized to standard anesthetic
technique with no regional
technique
24 Received allocated intervention
1 Did not receive allocated
intervention
Converted to open procedure
0 Lost to follow-up
0 Discontinued intervention
23 Analyzed
1 Excluded from analysis
Medical record incomplete
TAP indicates transversus abdominis
plane.
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IV, every 5 minutes to achieve a pain score less than or equal
to 3 of 10, or until patients reported they were “comfort-
able.” Ondansetron, 4-mg IV; droperidol, 0.625-mg IV; or
haloperidol, 1-mg IV, were available for episodes of postop-
erative nausea/vomiting (PONV). Discharge criteria included
adequate control of pain, nausea, and bleeding, as well as a
patient’s ability to ambulate and void. Patients who could
not void had their bladder emptied by catheterization. Pain
after discharge was managed with hydrocodone, 5 mg, plus
acetaminophen, 325 mg (1-2 tablets by mouth every 4-6
hours, as needed). Patients were contacted by telephone on
postoperative day 1 (>24 hours) by an investigator unaware
of group assignment. At that time, patients were queried
regarding analgesic consumption and pain score. The
QoR-40 questionnaire was also administered. Additional
data collected included the patient’s age, sex, weight,
height, ASA physical status, total amount of hydromor-
phone used in the PACU, pain scores in the PACU, and PONV
in the PACU.
The global QoR-40 score consists of 40 questions that
examine 5 domains of patient recovery using a 5-point Lik-
ert scale (none of the time, some of the time, usually, most
of the time, and all of the time).22 The 5 domains include
physical comfort, pain, physical independence, psychologi-
cal support, and emotional state.22 The QoR-40 has been
widely validated in patients evaluated before and after
surgery.23 In addition, the QoR-40 has since become the
most widely reported measure of patient-assessed quality of
recovery after surgery.23,24 The QoR-40 is a suitable mea-
sure of the quality of recovery after surgery and anesthesia,
for both quality assurance and research.25
Statistical Analysis
Based on the assumption of an overall SD of 12,2 it was
determined that a sample size of 23 patients per group
was required to achieve 80% power in detecting a 10-point
difference in the aggregated QoR-40 score between the 2
study groups and control group. A 10-point difference rep-
resents a clinically relevant improvement in quality of
recovery based on previously reported QoR-40 mean and
range values.22 To account for dropouts, 75 patients were
randomized.
The global QoR-40 scores and the dimensions of the
QoR-40 questionnaire are reported as medians and inter-
quartile ranges (IQRs). Differences in the QoR-40 scores
were analyzed using the Kruskal-Wallis test. Continuous
variables are reported as means (SDs) and analyzed using
analysis of variance. Categorical data were compared using
χ2 tests. Pain scores and opioid use (IV morphine equiva-
lents) are reported as medians and IQRs. Differences in pain
scores and opioid use were tested using the Kruskal-Wallis
test. Statistical inference was evaluated at the 5% level of
significance. Post hoc analysis was performed using the
Mann-Whitney U test with Bonferoni correction for multiple
comparisons (3 groups). Statistical analysis was performed
using SPSS version 22 (IBM).
Table 1. Patient Demographicsa
Demographic
TAP Block
(n = 19)
PILA
(n = 24)
Control
(n = 23) P Value
Age, mean (SD), y 58.2 (9.4) 62.5 (8.1) 62.9 (7.8) .15
Sex, No.
Male 19 24 23
NA
Female 0 0 0
ASA status 3/2/1, No. 12/7/0 21/3/0 19/3/1 .15
Height, mean (SD), cm 179.39 (8.25) 176.11 (5.99) 177.51 (6.18) .30
Weight, mean (SD), kg 86.45 (19.74) 87.98 (19.40) 82.48 (12.81) .55
Abbreviations: ASA, American
Society of Anesthesiologists; NA, not
applicable; PILA, preperitoneal
instillation of local anesthetics; TAP,
transversus abdominis plane.
a Age, height, and weight are
analyzed using analysis of variance.
The ASA data are compared using χ2
test. All P values are reported as
2-tailed.
Table 2. QoR-40 Scoresa
Domain
Median (IQR)
P Value
TAP Block
(n = 19)
PILA
(n = 24)
Control
(n = 23)
Physical comfort 52 (50-55) 54.5 (51.25-56.75)b 49 (45-55) .03c
Emotional state 40 (37-43) 42 (38-44) 39 (34-43) .29
Physical independence 22 (21-23) 24 (21-24)b 21 (17-23) .001c
Psychological support 35 (34-35)b 35 (34-35) 34 (33-35) .02c
Pain 30 (28-32) 31.5 (27.25-32.75) 27 (25-30) .02c
Global 178 (173-188) 184 (175.5-190.75)b 174 (150-181) .005c
Abbreviations: IQR, interquartile range; PILA, preperitoneal instillation of local
anesthetics; QoR-40, Quality of Recovery–40; TAP, transversus abdominis
plane.
a Differences in the QoR-40 scores were analyzed using the Kruskal-Wallis test.
b Statistical significance when compared with the control group. Post hoc
analysis was performed using theMann-Whitney U test with Bonferoni
correction for multiple comparisons.
c Statistical significance. Reported P values from the Kruskal-Wallis test. All P
values are reported as 2-tailed.
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Results
FromNovember 2013 through August 2015, 75 patients were
enrolled. Of the 75 patients who were enrolled and random-
ized, 66 completed the study. Details of the study are shown
in theFigure. Demographic data and surgical factorswerenot
different among the 3 groups (Table 1). The global QoR-40
scores onpostoperative day 1 (>24hours) after surgery for the
TAPblockgroupwere comparablewith the control group (me-
dian [IQR], 178 [173-188]vs 174 [150-181], respectively;Table2);
post hoc analysis showed the TAP block group had signifi-
cantly improvedpsychological support subcomponent scores
(median [IQR], 35 [34-35] vs 34 [33-35]; P = .008) when com-
pared with the control group. The TAP block group had a sig-
nificant reduction in the amount of opioids used in the PACU
(median [IQR], 0 [0-1.3];P = .001;Table 3). The effects of TAP
block on postoperative pain in the PACU (median [IQR], 1 [0-
5]), incidence of PONV in the PACU (4 of 19 [21.1%], postop-
erative pain after discharge (median [IQR], 3 [2-5]), and opi-
oid use after discharge (median [IQR], 6.7 [5-10]) were not
significantly different from the control group (median [IQR],
4 [3-6] for pain score in the PACU; 6 of 23 [26.1%] for inci-
dence of PONV in the PACU; 4 [3-7] for pain scores after dis-
charge; and 6.7 [3.3-10] for opioid use after discharge).
Patients in thePILAgrouphadbetter globalQoR-40scores
onpostoperativeday 1 (>24hours) after surgery (median [IQR],
184 [175.5-190.75]) comparedwith thecontrol group (P = .002;
Table 2). In addition, the PILA group had significantly im-
proved scores in the physical comfort (median [IQR], 54.5
[51.25-56.75]; P = .009) and physical independence (median
[IQR], 24 [21-24]; P < .001) subcomponents of the quality of
recovery score. The effects of PILA on postoperative pain in
the PACU (median [IQR], 3.5 [0-6.8]), opioid use in the PACU
(median [IQR], 2 [0-6.4]), incidence of PONV in the PACU (6
of24 [25%]), postoperativepainafterdischarge (median [IQR],
3 [1-5.5]), andopioiduseafterdischarge (median [IQR],6.7 [3.3-
10]) were not significantly different from the control group
(Table 3).
In addition, no infection or poor wound healing in any
study patient was noted during the 4-week surgical follow-
up.Allopioidswereconvertedto IVmorphineequivalentsprior
to statistical analysis and reported in IV morphine equiva-
lents.
Discussion
The primary objective of this study was to compare the effi-
cacy of a bilateral TAP block with local anesthetic and dexa-
methasone andPILAwithdexamethasonevs control onpost-
operative quality of recoveryusing theQoR-40questionnaire
the day following a bilateral TEP-IHR (>24 hours). The results
suggest that,whencomparedwith a standardanesthetic tech-
niquewithout a regional anesthetic, thePILAwithdexameth-
asone improves global QoR-40 scores (Table 2).
The global QoR-40 score is composed of 5 domains and
these domains were compared in a post hoc analysis. All the
subgroups of the global QoR-40 scores were improved com-
paredwith the control group (Table 2).However, only thepsy-
chological supportdomainwasstatisticallydifferent in theTAP
block group (compared with the control group) and physical
comfort and physical independence domains were statisti-
cally different in the PILA group (compared with the control
group). There was no statistically significance difference be-
tween the 3 groups in comparing the emotional state andpain
domains. Physical comfort, pain, and physical independence
are the elements most affected by surgery and anesthesia22;
thus, in this study, the use of PILA with dexamethasone was
associated with improved patient experience and outcome.
This result is reflected in the global QoR-40 score seen in the
PILA group.
Thephysical independencedomain is composedof5ques-
tions using a 5-point Likert scale (25 maximum points): have
normal speech; able towash,brush teeth,or shave; able to look
after your own appearance; able to write; and able to return
to work or usual home activities. An improvement in this do-
main indicates an improvement in the patient’s ability to per-
Table 3. Opioid Use, PONV, and Pain Scoresa
Variable
Median (IQR)
P Value
TAP Block
(n = 19)
PILA
(n = 24)
Control
(n = 23)
Intraoperative opioid use 25 (20-25) 22.5 (20-25) 25 (20-25) .65
Opioid use in the PACU 0 (0-1.3)b 2 (0-6.4) 4 (1.3-6.7) .009c
Opioid use after discharge 6.7 (5-10) 6.7 (3.3-10) 6.7 (3.3-10) .73
Incidence of PONV in the PACU, No. (%) 4 (21.1) 6 (25) 6 (26.1) .93
Pain scores in the PACU 1 (0-5) 3.5 (0-6.8) 4 (3-6) .29
Pain scores after discharge 3 (2-5) 3 (1-5.5) 4 (3-7) .13
Abbreviations: IQR, interquartile range; PACU, postanesthesia care unit; PILA,
preperitoneal instillation of local anesthetics, PONV, postoperative nausea and
vomiting; TAP, transversus abdominis plane.
a Differences in pain scores and opioid use were analyzed using the
Kruskal-Wallis test.
b Statistical significance when compared with the control group. Post hoc
analysis was performed using theMann-Whitney U test with Bonferoni
correction for multiple comparisons.
c Statistical significance. Reported P values from the Kruskal-Wallis test. The
incidence of PONV in the PACU is compared using the χ2 test. All P values are
reported as 2-tailed. Note: opioid use was converted to intravenous morphine
equivalents.
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formsomebasic activitiesofdaily living.Although theseques-
tions are relativelybasic in theactivities asked, thePILAgroup
did showa significant improvementwhen comparedwith the
controlgroup(Table2).Asstatedhere, theemotional state,psy-
chological support, andpaindomainswerenot statisticallydif-
ferent in the PILA with dexamethasone group when com-
pared with a standard anesthetic technique with no regional
technique (Table 2). While the significance of this finding is
unclear and requires further study, one hypothesis is that the
dimension scores for the emotional state and psychological
support domains are less prone to change if hospital staff are
attentive to the patients’ psychological well-being through-
out the perioperative period.22
Patient satisfaction was not specifically measured in this
study. Because quality of recovery is directly associated with
patient satisfaction,26 we used the global QoR-40 score as a
proxy for patient satisfaction. Our results indicate that, when
compared with a standard anesthetic technique with no re-
gional technique,patients in this studyhadabetter anesthetic/
surgical experiencewhen they receivedPILAwithdexameth-
asone. From the patient’s perspective, a delayed return to
normal activity lowers the patient’s satisfaction for themedi-
cal care theyreceived.27The improvement in theglobalQoR-40
score in thePILAgroupsuggestsbetterpatient satisfactionand
thus a quicker return to normal activitywhen comparedwith
the control group.
While the effects of PILA with dexamethasone on post-
operative pain in the PACU, opioid use in the PACU, and
postoperative pain after discharge were not significantly
different from the control group, the effects did trend in
favor of PILA with dexamethasone. As with the PILA group,
the postoperative pain in the PACU and postoperative pain
after discharge trended in favor of the TAP block group.
Because the power analysis was designed to detect a differ-
ence in the global QoR-40 scores, and given the trending, a
higher-powered study might have detected a difference in
these secondary outcome measures. Of note, the TAP block
group had a significant reduction in opioid use in the PACU
(Table 3). This result appears to support the conclusion of
previous studies,11,12 suggesting a limited utility of TAP
blocks in this surgical population.
It is unknown whether the effects seen on the first post-
operativedaywith theadministrationofPILAwithdexameth-
asone have any long-term benefit. This study was developed
to determinewhether any of the techniques currently used at
this facility areefficacious in theacutephaseof recovery.How-
ever, from the patient’s PACU stay, postoperative day 1 inter-
view, and 4-week surgical clinic follow-up, there were no ad-
verse effects discovered or reported by any of our study
patients. Currently, we are investigating the possible long-
termbenefitsofPILAwithdexamethasone inourpatientpopu-
lation.
Our study had several limitations. The power analysis
was designed to detect a 10-point difference in the aggre-
gated QoR-40 score between the 2 study groups and control
group. This required a minimum of 23 patients in each
group. Because the TAP block group contained only 19
patients, power was lost in this arm of the study. The TAP
blocks were placed at the end of the surgery and some
patients experienced extensive infiltration of carbon dioxide
gas into the tissue planes during the surgical procedure. This
infiltration of gas into the tissue planes resulted in mild to
extensive tissue attenuation of the ultrasound image, which
made identification of the abdominal muscle planes diffi-
cult, if not impossible. If patients had extensive tissue
attenuation, they were removed from the study; however, if
patients had mild to moderate tissue attenuation, a TAP
block was performed. This tissue attenuation might have
prevented the successful placement of local anesthetic and
dexamethasone into the correct tissue plane.
Conclusions
In conclusion, the findings of this study demonstrate a better
quality of recovery inpatients’ receivingPILAwithdexameth-
asone compared with a standard anesthetic with no regional
technique for outpatient laparoscopic TEP-IHR surgery. The
addition of dexamethasone to local anesthetics appears to be
a safe, inexpensive, and highly effective method to improve
thequalityof recovery forpatientsundergoingoutpatient lapa-
roscopic TEP-IHR surgery.
ARTICLE INFORMATION
Accepted for Publication: June 1, 2016.
Published Online: September 21, 2016.
doi:10.1001/jamasurg.2016.2905
Authors Contributions:Dr Sakamoto had full
access to all the data in the study and takes
responsibility for the integrity of the data and the
accuracy of the data analysis.
Concept and design: Sakamoto, Eppstein, Gwirtz.
Acquisition, analysis, or interpretation of data: All
Authors.
Drafting of the manuscript: Sakamoto, Eppstein,
Gwirtz.
Critical revision of the manuscript for important
intellectual content: All Authors.
Statistical analysis: Sakamoto.
Administrative, technical, or material support: All
Authors.
Study supervision: Sakamoto, Harker, Gwirtz.
Conflict of Interest Disclosures:None reported.
Funding/Support: This study was supported by
resources and the use of facilities at the Richard L.
Roudebush, Veterans Affairs Medical Center,
Indianapolis, Indiana.
Role of the Funder/Sponsor: The funder had no
role in the design and conduct of the study;
collection, management, analysis, and
interpretation of the data; preparation, review, or
approval of themanuscript; and decision to submit
themanuscript for publication.
Disclaimer: The contents of this article do not
represent the views of the US Department of
Veterans Affairs or the US government.
Previous Presentation: This study was presented
at the 2016 Association of VA Surgeons Annual
Meeting; April 12, 2016; Virginia Beach, Virginia.
Additional Contributions:We acknowledge David
Feliciano, MD, Department of Surgery, Indiana
University, Indianapolis (uncompensated) for his
editorial comments and AmandaMason, RN,
Department of Surgery, RLR-Veterans Affairs
Medical Center, Indianapolis, Indiana
(uncompensated), and Angie Plummer, LPN, CCRP,
Department of Anesthesia, Indiana University,
Indianapolis (compensated clinical research
coordinator) for clerical assistance.
REFERENCES
1. O’Riordain DS, Kelly P, Horgan PG, Keane FB,
TannerWA. Laparoscopic extraperitoneal inguinal
hernia repair in the day-care setting. Surg Endosc.
1999;13(9):914-917.
2. De Oliveira GS Jr, Fitzgerald PC, Marcus RJ,
Ahmad S, McCarthy RJ. A dose-ranging study of the
effect of transversus abdominis block on
Local Anesthetic With Dexamethasone for a Total Extraperitoneal Inguinal Hernia Repair Original Investigation Research
jamasurgery.com (Reprinted) JAMA Surgery December 2016 Volume 151, Number 12 1113
Copyright 2016 American Medical Association. All rights reserved.
postoperative quality of recovery and analgesia
after outpatient laparoscopy. Anesth Analg. 2011;113
(5):1218-1225.
3. Catro-Alves LJ, De Azevedo VL, De Freitas Braga
TF, Goncalves AC, De Oliveira GS Jr. The effect of
neuraxial versus general anesthesia techniques on
postoperative quality of recovery and analgesia
after abdominal hysterectomy: a prospective,
randomized, controlled trial. Anesth Analg. 2011;113
(6):1480-1486.
4. De Oliveira GS Jr, Fitzgerald P, Streicher LF,
Marcus RJ, McCarthy RJ. Systemic lidocaine to
improve postoperative quality of recovery after
ambulatory laparoscopic surgery. Anesth Analg.
2012;115(2):262-267.
5. O’Riordain DS, Kelly P, Horgan PG, Keane FB,
TannerWA. A randomized controlled trial of
extraperitoneal bupivacaine analgesia in
laparoscopic hernia repair. Am J Surg. 1998;176(3):
254-257.
6. Saff GN, Marks RA, KurodaM, Rozan JP, Hertz R.
Analgesic effect of bupivacaine on extraperitoneal
laparoscopic hernia repair. Anesth Analg. 1998;87
(2):377-381.
7. Edelman DS, Misiakos EP, Moses K.
Extraperitoneal laparoscopic hernia repair with
local anesthesia. Surg Endosc. 2001;15(9):976-980.
8. Kumar S, Joshi M, Chaudhary S. ‘Dissectalgia’
following TEP, a new entity: its recognition and
treatment: results of a prospective randomized
controlled trial.Hernia. 2009;13(6):591-596.
9. Subwongcharoen S, Udompornmongkol V.
A randomized control trial of levobupivacaine,
bupivacaine versus placebo extraperitoneal
infusion in totally extraperitoneal laparoscopic
inguinal hernioplasty. J Surg Res. 2010;162(2):279-
283.
10. Abbas MH, Hamade A, Choudhry MN, Hamza
N, Nadeem R, Ammori BJ. Infiltration of wounds
and extraperitoneal space with local anesthetic in
patients undergoing laparoscopic totally
extraperitoneal repair of unilateral inguinal hernias:
a randomized double-blind placebo-controlled trial.
Scand J Surg. 2010;99(1):18-23.
11. KimMG, Kim SI, Ok SY, et al. The analgesic effect
of ultrasound-guided transverse abdominis plane
block after laparoscopic totally extraperitoneal
hernia repair. Korean J Anesthesiol. 2012;63(3):227-
232.
12. KimMG, Kim SI, Ok SY, et al. Is transverse
abdominis plane block effective following local
anesthetic infiltration in laparoscopic totally
extraperitoneal hernia repair? Korean J Anesthesiol.
2014;67(6):398-403.
13. Kopacz DJ, Lacouture PG, Wu D, Nandy P,
Swanton R, Landau C. The dose response and
effects of dexamethasone on bupivacaine
microcapsules for intercostal blockade (T9 to T11) in
healthy volunteers. Anesth Analg. 2003;96(2):
576-582.
14. Shrestha BR, Maharjan SK, Tabedar S.
Supraclavicular brachial plexus block with and
without dexamethasone: a comparative study.
Kathmandu Univ Med J (KUMJ). 2003;1(3):158-160.
KUMJ.
15. Movafegh A, Razazian M, Hajimaohamadi F,
Meysamie A. Dexamethasone added to lidocaine
prolongs axillary brachial plexus blockade. Anesth
Analg. 2006;102(1):263-267.
16. Vieira PA, Pulai I, Tsao GC, Manikantan P, Keller
B, Connelly NR. Dexamethasone with bupivacaine
increases duration of analgesia in
ultrasound-guided interscalene brachial plexus
blockade. Eur J Anaesthesiol. 2010;27(3):285-288.
17. Cummings KC III, Napierkowski DE,
Parra-Sanchez I, et al. Effect of dexamethasone on
the duration of interscalene nerve blocks with
ropivacaine or bupivacaine. Br J Anaesth. 2011;107
(3):446-453.
18. ColomaM, Duffy LL, White PF, Kendall Tongier
W, Huber PJ Jr. Dexamethasone facilitates
discharge after outpatient anorectal surgery.
Anesth Analg. 2001;92(1):85-88.
19. De Oliveira GS Jr, Almeida MD, Benzon HT,
McCarthy RJ. Perioperative single dose systemic
dexamethasone for postoperative pain:
a meta-analysis of randomized controlled trials.
Anesthesiology. 2011;115(3):575-588.
20. Bolac CS, Wallace AH, Broadwater G,
Havrilesky LJ, Habib AS. The impact of
postoperative nausea and vomiting prophylaxis
with dexamethasone on postoperative wound
complications in patients undergoing laparotomy
for endometrial cancer. Anesth Analg. 2013;116(5):
1041-1047.
21. Sakamoto B, Kuber S, Gwirtz K, Elsahy A,
Stennis M. Neurolytic transversus abdominis plane
block in the palliative treatment of intractable
abdominal wall pain. J Clin Anesth. 2012;24(1):58-61.
22. Myles PS, Weitkamp B, Jones K, Melick J,
Hensen S. Validity and reliability of a postoperative
quality of recovery score: the QoR-40. Br J Anaesth.
2000;84(1):11-15.
23. Herrera FJ, Wong J, Chung F. A systematic
review of postoperative recovery outcomes
measurements after ambulatory surgery. Anesth
Analg. 2007;105(1):63-69.
24. Kluivers KB, Riphagen I, Vierhout ME,
Brölmann HA, de Vet HC. Systematic review on
recovery specific quality-of-life instruments. Surgery.
2008;143(2):206-215.
25. Gornall BF, Myles PS, Smith CL, et al.
Measurement of quality of recovery using the
QoR-40: a quantitative systematic review. Br J
Anaesth. 2013;111(2):161-169.
26. Myles PS, Reeves MD, Anderson H,Weeks AM.
Measurement of quality of recovery in 5672
patients after anaesthesia and surgery. Anaesth
Intensive Care. 2000;28(3):276-280.
27. LeeWK, KimMS, Kang SW, Kim S, Lee JR. Type
of anaesthesia and patient quality of recovery:
a randomized trial comparing propofol-remifentanil
total IV anaesthesia with desflurane anaesthesia.
Br J Anaesth. 2015;114(4):663-668.
Invited Commentary
Improved Recovery After Laparoscopic Bilateral Inguinal
Hernia Repair
Perception vs Function Improvement?
Robert V. Rege, MD
Sakamoto and colleagues1 present a randomized, prospec-
tive, single-blinded study examining early recovery after bi-
lateral laparoscopic inguinalhernia repair.Onetreatmentgroup
had a transversus abdominis
block (TAP)performedby the
anesthesiologist, while an-
other group had preperito-
neal installation of local anesthetic (PILA) and dexametha-
soneby thesurgeon.Acontrol grouphadno local intervention.
Painscoresblindedto treatmentarm,postoperativeopioiduse,
and results of a Quality of Recovery–40 Questionnaire
(QoR-40)2 on the first postoperative day were analyzed. The
TAPdecreased opioid use in the postanesthesia care unit, but
not thereafter, anddidnot significantly improveglobalQoR-40
score. Although PILA did not decrease opioid use, global
QoR-40 scores were significantly better than for either con-
trol or TAP patients.1
The results of this studyappear straight forward.ThePILA
treatment iseasy touse, requiresnospecialexpertise, isquickly
performedby the surgeon, and improves thepatient’s percep-
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